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ABSTRACT 


Published  and  unpublished  data  continued  to  be  compiled  and  evaluated  on  elk  breeding  biology 
and  population  dynamics.  Meetings  with  Department  biologists,  wildlife  managers  and  planners 
were  continued  to  obtain  their  viewpoints  and  knowledge.  Data  gathered  by  Kenneth  R.  Greer 
during  the  reduction  of  the  Northern  Yellowstone  Elk  Herd  in  the  1960s  has  continued  to  be 
organized  for  computer  analysis  and  keying  in  of  these  data  was  completed.  Assistance  was  given 
the  statewide  elk  committee  with  evaluating  the  influence  of  archery  hunting  on  elk  populations  and 
elk  management.  A  comprehensive  statewide  elk  management  plan  was  initiated  during  1988. 
Results  from  past  and  current  research  on  elk  will  be  incorporated  into  this  plan  during  its  final 
preparation  in  1990. 


OBJECTIVE 

Assist  with  the  compilation  and  evaluation  of  existing  data  bases  on  several  elk  herds  in 
Montana  and  to  coordinate  and  recommend  research  and  management  studies  and  procedures 
which  will  provide  for  more  effective  management  and  a  better  understanding  of  elk  population 
dynamics  as  affected  by  various  hunting  strategies. 


METHODS 

Published  and  unpublished  data  continued  to  be  compiled  and  evaluated  on  elk  breeding  biology 
and  population  dynamics.  Meetings  with  Department  biologists,  wildlife  managers  and  planners 
were  continued  to  obtain  their  viewpoints  and  knowledge.  This  information  will  continue  to  be 
synthesized  with  the  aid  of  the  computer  programs  SAS,  (POSIM  (Mooney  and  Lonner  1978), 
and  TELDAY  (Wildlife  Div.,  MDFWP  1986)  to  better  organize  existing  data  bases  and  for  an 
evaluation  of  elk  management  in  Montana  with  suggested  improvements. 


RESULTS  AND  DISCUSSION 

Coordination  with  Montana  Dept,  of  Fish,  Wildlife  and  Parks'  biologists  and  game  managers  was 
continued  to  address  future  management  and  research  needs  for  elk. 

Data  gathered  by  Kenneth  R.  Greer  during  the  reduction  of  the  Northern  Yellowstone  Elk  Herd 
in  the  1960s  were  organized  for  computer  analysis  and  keying  in  of  these  data  was  completed. 
These  data  are  from  approximately  2700  elk  killed  by  personnel  from  the  National  Park  Service 
and  examined  by  Greer. 

Assistance  was  given  the  statewide  elk  committee  with  evaluating  the  influence  of  archery  hunting 
on  elk  populations  and  elk  management.  This  primarily  involved  a  statewide  survey  of  all  hunters 
that  purchased  an  archery  stamp  to  hunt  elk  during  the  1987  hunting  season  and  weekly  flights  to 
locate  radioed  elk  in  and  adjacent  to  hunting  unit  324  from  September  1  to  mid  November,  1986- 
1987.  This  hunting  unit  was  closed  to  archery  hunting  in  1981  and  was  opened  again  in  1988. 
Movement  and  distribution  patterns  of  radioed  elk  tracked  in  this  area  during  the  two  years 
previous  to  the  reopening  of  the  archery  season  was  compared  to  those  after  the  re-establishment  of 
archery  hunting  in  1988  (Effects  of  Archery  Hunting  on  Elk  Management  in  Montana,  Wildlife 
Division,  MDFWP,  Jan.,  1989). 

A  comprehensive  statewide  elk  management  plan  was  initiated  during  1988.  Results  from  past  and 
current  research  on  elk  will  be  incorporated  into  this  plan  during  its  final  preparation  in  1990. 
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RECOMMENDATIONS 


This  aspect  of  the  overall  study  should  be  continued  in  accordance  with  the  objectives  and 
methods  as  stated  in  the  1988-1992  Application  for  Federal  Aid  for  this  research  effort. 
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INTRODUCTION 


Elk  ( Cervus  elaphus  nelsoni)  management  in  Montana  has  been  primarily  directed  toward 
increasing  elk  numbers  and  maintaining  a  diversity  of  choice  in  elk  hunting  opportunity. 
However,  either-sex  elk  hunting  has  decreased  substantially  from  the  early  1960s.  In  1963, 
67%  of  Montana's  hunted  elk  habitat  was  open  to  season-long  either-sex  hunting;  by  1985  this 
had  dropped  to  1%  (Wildl.  Div.,  MDFWP  1985).  Although  hunting  for  antlered  bull  elk 
remained  quite  liberal,  branch-antlered  bull  only  areas  have  been  increasing.  In  the  early  1960s 
no  Montana  elk  hunting  areas  were  restricted  to  harvest  of  branch-antlered  bulls  only.  By  1985, 
3%  of  Montana's  elk  habitat  was  restricted  to  branch-antlered  bull  hunting  and  that  percentage  has 
continued  to  increase.  Depending  on  the  area,  this  restriction  resulted  from  either  some  hunters 
wanting  a  better  opportunity  to  harvest  a  large  or  "trophy"  bull  or  the  concern  over  the  long  term 
biological  affects  of  yearling  bulls  siring  most  of  the  calves. 

Low  observed  calficow  ratios  in  the  Gravelly  Mountains  during  the  winters  of  1979-80 
and  1980-81  (18-35  calves/100  cows  versus  55-68/100  during  1970-75,  Chrest  and  Herbert  1980, 
1981),  coincided  with  low  antlered  bull/cow  ratios.  Available  evidence  suggested  that  low 
proportions  of  mature  bulls  in  elk  populations  might  negatively  affect  calf  production  and/or 
survival  and  population  size  (Hines  and  Lemos  1979,  Prothero  et  al.  1979,  and  Smith  1980). 
Concern  over  these  low  ratios  resulted  in  changes  in  hunting  regulations  in  hunting  district  324 
during  1981.  The  early  archery  season  was  eliminated,  and  the  kill  during  the  general  elk 
season  was  limited  to  branch-antlered  bulls.  The  branch-antlered  bull  regulation  was  also 
implemented  in  several  adjacent  hunting  districts  in  subsequent  years. 

This  study  was  initiated  in  January,  1984,  to  assess  the  role  and  importance  of  various 
hunting  strategies  and  differing  kinds  and  levels  of  hunting  pressure  on  elk  population 
characteristics  and  dynamics.  Emphasis  has  been  and  will  continue  to  be  directed  toward 
breeding  biology,  reproductive  success  and  calf  recruitment,  and  seasonal  distribution, 
movements,  and  habitat  use  of  adult  males  and  females. 


OBJECTIVES 

1 .  Determine  the  effects  of  alternate  hunting  strategies  and  various  harvest 

rates  on  elk  population  dynamics  and  habitat  use  in  relation  to  the  steady  increase 
of  hunting  pressure  and  loss  of  habitat  security. 

2.  Test  the  hypothesis  that  when  mature  bulls  (2-1/2+  years)  make  up  less 
than  5%  of  an  elk  population  during  the  breeding  season,  the  net 
reproductive  success  will  be  less  compared  to  when  the  population  has 
greater  than  5%  mature  bulls. 

3.  Assist  biologists  with  evaluation  of  existing  elk  population  data  and  utilize 
the  results  from  this  study  as  they  become  available  to  better  manage  and 
understand  the  effects  of  various  harvest  rates  and  hunting  season  types  on 
elk  population  dynamics. 


STUDY  AREA 

Because  of  low  observed  calf/cow  and  mature  bull/cow  ratios,  the  popularity  of  the  area 
for  hunting,  and  the  changes  in  hunting  regulations  already  in  place,  the  Gravelly  -  Snowcrest 
Mountains  in  southwestern  Montana  were  selected  as  the  primary  study  area.  In  1984  and  1985 
work  was  concentrated  on  the  elk  which  winter  on  the  Madison-Wall  Creek  Game  Range 
south  of  Ennis.  The  physiography  and  vegetation  of  this  area  have  been  described  by  Eustace 
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(1967).  In  1986,  work  was  expanded  to  include  the  elk  that  winter  on  the  Blacktail  Game 
Range  southeast  of  Dillon.  The  study  area  primarily  involves  MDFWP  hunting  districts  322, 
323,  324,  325,  326,  327  and  330  (Fig.  1). 


Figure  1.  General  location  and  relative  position  of  hunting  districts  within  the  Gravelly-Snowcrest 
Study  Area. 
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METHODS 


Methods  employed  were  the  same  as  previously  reported  (Lonner  and  Schladweiler 

1987). 


RESULTS  AND  DISCUSSION 


Elk  Capture  and  Handling 

Drive  netting  resulted  in  the  capture  and  handling  of  106  elk  on  2  and  3  March,  1988  on 
and  near  the  Madison-Wall  Creek  Game  Range,  including  1  mortality  and  4  recaptures. 
Recaptured  animals  included  3  adult  cows,  and  a  female  calf  which  had  been  radio  marked  as  a 
neonate  the  previous  June.  The  still-operating  calf  transmitter  was  removed  from  the  latter  animal 
and  replaced  with  an  adult  radio  collar.  Recaptured  cows  included  one  originally  marked  as  a 
neonate  in  1984,  and  2  marked  as  9-10  month  calves  on  the  Madison-Wall  Creek  Game  Range,  1 
in  1984  and  1  in  1985.  The  1984  neonate  had  lost  its  calf  transmitter,  while  the  animals  marked  in 
1984  and  1985  were  wearing  a  neckband  and  a  functioning  radio  collar,  respectively.  Each  was 
fitted  with  a  new  radio  collar. 

During  1989,  elk  on  3  previously  unsampled  winter  ranges  were  captured  and  equipped 
with  radio  collars.  Capture  was  affected  through  drug  immobilization  by  darting  from  a  helicopter. 
We  employed  Dick  Kinyon,  a  veterinarian  from  Conrad,  MT,  to  administer  the  drug  and  its 
antagonist  and  to  take  blood  samples  and  perform  rectal  palpations  to  determine  pregnancy.  A 
mixture  of  2.7  mg  Carfentanil  and  30  mg  Xylazine  generally  resulted  in  recumbent  animals  within 
6  to  12  minutes. 

Twenty-one  adult  females  were  captured  on  the  Robb-Ledford  winter  range  in  HD  324,  9 
adult  females  and  one  yearling  male  on  the  Warmsprings  Cr.  winter  range  in  HD  330,  and  1 1  adult 
females  on  the  Basin-Sage  Cr.  winter  range  in  HD  325. 

Sex  and  age  of  all  animals  captured  during  drive  netting  in  1988  and  darting  in  1989  are 
shown  in  Table  1,  along  with  the  number  of  each  group  which  were  radio  collared. 


Table  1.  Sex  and  age  class  of  all  elk  captured  and  released,  and  those  radio-collared,  on  and  near 
the  Madison-Wall  Creek  Game  Range,  March  1988  and  on  three  other  areas  in  the  Gravelly- 
Snowcrest  Mountains  during  March  1989. 

Total  caught  and  number  radio-collared  (in  parentheses  )  by  age  class. 


Madison-Wall  Creek  Area 


calves 

1  1/2 

2  1/2 

Males 

23(6) 

8(6) 

0 

Females 

23(5} 

M4} 

mi 

Total 

46(11) 

18(10) 

8(1) 

Aee  Class 

3  1/2- 
5  1/2 

6  1/2- 
8  1/2 

9  1/2+ 

Unci. 

Adult 

0 

0 

0 

0 

26(15) 

6(4} 

0 

2(1 } 

26(15) 

6(4) 

0 

2(1) 
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Table  1.  Continued. 


Total  caught  and  number  radio-collared  (in  parentheses  )  by  age  class. 


Age  Class 

3  1/2- 

6  1/2- 

Unci. 

calves 

1  1/2 

2  1/2  5  1/2 

8  1/2 

9  1/2+ 

Adult 

Robb-Ledford  Area 

Males 

0 

0 

0  0 

0 

0 

« 

0 

Females 

0 

2(2) 

im  mi 

313) 

0 

0 

Total 

0 

2(2) 

7(7)  9(9) 

3(3) 

0 

0 

Warmsprings  Creek  Area 


Males 

0 

KD 

0 

0  ' 

0 

0 

0 

Females 

0 

2£2) 

mi 

3(3 ) 

2(2) 

mi 

0 

Total 

0 

3(3) 

KD 

3(3) 

2(2) 

KD 

0 

Basin 

Creek  Area 

Males 

0 

0 

0 

0 

0 

0 

0 

Females 

0 

0 

2(2) 

6(6) 

3(3) 

0 

0 

Total 

0 

0 

2(2) 

6(6) 

3(3) 

0 

0 

In  a  continued  effort  to  determine  early  calf  mortality  and  track  individual  elk  for  their  entire  life,  14 
additional  newborn  calves  were  captured  and  fitted  with  radios  and  ear  tags  between  1-11  June, 
1988.  General  information  for  all  individual  elk  handled  in  1988  and  1989  appears  in  Table  2. 


Table  2.  General  information  from  120  elk  handled  on  or  near  the  Madison-Wall  Creek  Game 
Range  during  March  and  June  1988  and  from  42  elk  marked  with  radio  collars  in  March  1989  on 
or  near  the  Robb-Ledford  Game  Range.  Warmsprings  Creek  or  Basin  Creek. 


Id  No. 

Month 

Day 

Year 

Location 

Sexa 

Age 

00188 

06 

01 

88 

Head  of  Piute  Cr. 

1 

0.1 

00288 

06 

02 

88 

Coal  Cr. 

1 

0.1 

00388 

06 

02 

88 

Coal  Cr. 

1 

0.1 

00488 

06 

03 

88 

Long  Cr. 

1 

0.1 

00588 

06 

03 

88 

Long  Cr. 

1 

0.1 

00688 

06 

03 

88 

Shovel  Cr. 

1 

0.1 

00788 

06 

11 

88 

W.  Fk.  Madison  R. 

1 

0.1 

00888 

06 

11 

88 

W.  Fk.  Madison  R. 

1 

0.1 

10188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

10288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

10388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

10488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 
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Table  2.  Continued. 


Id  No. 

Month 

Day 

Year 

Location 

Sexa 

Age 

10588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

10688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

10788 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

10888 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

10988 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11088 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11788 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

0.5 

11888 

03 

03 

88 

Morgan  Gulch 

1 

0.5 

11988 

03 

03 

88 

Morgan  Gulch 

1 

0.5 

12088 

03 

03 

88 

Morgan  Gulch 

1 

0.5 

12188 

03 

03 

88 

Morgan  Gulch 

1 

0.5 

12288 

03 

03 

88 

Morgan  Gulch 

1 

0.5 

12388 

03 

03 

88 

Morgan  Gulch 

1 

0.5 

20188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

1.5 

20288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

1.5 

20388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

1.5 

20488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

1.5 

20588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

1.5 

20688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

1.5 

20788 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

1.5 

20888 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

1 

1.5 

50188 

06 

01 

88 

Head  of  Mohican  Cr. 

2 

0.1 

50288 

06 

01 

88 

Pine  Cr. 

2 

0.1 

50388 

06 

01 

88 

Pine  Cr. 

2 

0.1 

50488 

06 

02 

88 

Basin  Cr. 

2 

0.1 

50588 

06 

02 

88 

Basin  Cr. 

2 

0.1 

50688 

06 

03 

88 

Shovel  Cr. 

2 

0.1 

50784 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

60984 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

4.5 

61385 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

50487 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60788 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60888 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

60988 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

61088 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

61188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 
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Table  2.  Continued. 


Id  No. 

Month 

Day 

Year 

Location 

Sexa 

Age 

61288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

61388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

0.5 

61488 

03 

03 

88 

Morgan  Gulch 

2 

0.5 

61588 

03 

03 

88 

Morgan  Gulch 

2 

0.5 

61688 

03 

03 

88 

Morgan  Gulch 

2 

0.5 

61788 

03 

03 

88 

Morgan  Gulch 

2 

0.5 

61888 

03 

03 

88 

Morgan  Gulch 

2 

0.5 

61988 

03 

03 

88 

Morgan  Gulch 

2 

•0.5 

62088 

03 

03 

88 

Morgan  Gulch 

2 

0.5 

62188 

03 

03 

88 

Morgan  Gulch 

2 

0.5 

62288 

03 

03 

88 

Morgan  Gulch 

2 

0.5 

70188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

70288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

70388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

70488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

70588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

70688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

70788 

03 

03 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

70888 

03 

03 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

70988 

03 

03 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

71088 

03 

03 

88 

Madison-Wall  Cr.  G.  R. 

2 

1.5 

80188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

2.5 

80288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

2.5 

80388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

2.5 

80488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

2.5 

80588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

2.5 

80688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

2.5 

80788 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

2.5 

80888 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

2.5 

90188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

90288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

90388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

90488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

90588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

90688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

90788 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

90888 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

90988 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

3.5 

91088 

03 

03 

88 

Morgan  Gulch 

2 

3.5 

91188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

4.5 

91288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

4.5 

91388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

4.5 

91488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

4.5 

91588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

4.5 

91688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

4.5 

91788 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

4.5 

91888 

03 

03 

88 

Morgan  Gulch 

2 

4.5 

91988 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

5.5 
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Table  2.  Continued. 


Id  No. 

Month 

Day 

Year 

Location 

Sexa 

Age 

92088 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

5.5 

92188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

5.5 

92288 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

5.5 

92388 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

5.5 

92488 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

6.5 

92588 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

6.5 

92688 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

6.5 

92788 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

7.5 

92888 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

7.5 

92988 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

8.5 

93088 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

Adult 

93188 

03 

02 

88 

Madison-Wall  Cr.  G.  R. 

2 

Adult 

20189 

03 

15 

89 

Warmsprings  Cr. 

1 

1.5 

70189 

03 

14 

89 

Cream  Cr. 

2 

1.5 

70289 

03 

14 

89 

Ledford  Cr. 

2 

1.5 

70389 

03 

15 

89 

Warmsprings  Cr. 

2 

1.5 

70489 

03 

15 

89 

Warmsprings  Cr. 

2 

1.5 

80189 

03 

13 

89 

Spur  Mtn. 

2 

2.5 

80289 

03 

13 

89 

Snowslide  Mtn. 

2 

2.5 

80389 

03 

14 

89 

Spring  Cr. 

2 

2.5 

80489 

03 

14 

89 

Snowslide  Mtn. 

2 

2.5 

80589 

03 

14 

89 

Cream  Cr. 

2 

2.5 

80689 

03 

14 

89 

Snowslide  Mtn. 

2 

2.5 

80789 

03 

14 

89 

Ledford  Cr. 

2 

2.5 

80889 

03 

15 

89 

Basin  Cr. 

2 

2.5 

80989 

03 

15 

89 

Basin  Cr. 

2 

2.5 

81089 

03 

15 

89 

Warmsprings  Cr. 

2 

2.5 

90189 

03 

13 

89 

Clovis  Cr. 

2 

8.5 

90289 

03 

13 

89 

Spur  Mtn. 

2 

4.5 

90389 

03 

13 

89 

Snowslide  Cr. 

2 

3.5 

90489 

03 

14 

89 

Cream  Cr. 

2 

6.5 

90589 

03 

14 

89 

Cream  Cr. 

2 

5.5 

90689 

03 

14 

89 

Snowslide  Cr. 

2 

3.5 

90789 

03 

14 

89 

Snowslide  Cr. 

2 

5.5 

90889 

03 

14 

89 

Snowslide  Cr. 

2 

3.5 

90989 

03 

14 

89 

Ledford  Cr. 

2 

3.5 

91089 

03 

14 

89 

Ledford  Cr. 

2 

3.5 

91189 

03 

14 

89 

Ledford  Cr. 

2 

7.5 

91289 

03 

14 

89 

Ledford  Cr. 

2 

4.5 

91389 

03 

15 

89 

Warmsprings  Cr. 

2 

7.5 

91489 

03 

15 

89 

Warmsprings  Cr. 

2 

9.5 

91589 

03 

15 

89 

Warmsprings  Cr. 

2 

3.5 

91689 

03 

15 

89 

Basin  Cr. 

2 

4.5 

91789 

03 

15 

89 

Basin  Cr. 

2 

6.5 

91889 

03 

15 

89 

Basin  Cr. 

2 

3.5 

91989 

03 

15 

89 

Basin  Cr. 

2 

5.5 

92089 

03 

15 

89 

Basin  Cr. 

2 

3.5 

92189 

03 

15 

89 

Basin  Cr. 

2 

3.5 

92289 

03 

15 

89 

Basin  Cr. 

2 

6.5 

92389 

03 

15 

89 

Basin  Cr. 

2 

8.5 
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Table  2.  Continued. 


1  tlUMV' 

Id  No. 

Month 

Day 

Year 

Location 

Sexa 

Age 

92489 

03 

15 

89 

Basin  Cr. 

2 

5.5 

92589 

03 

15 

89 

Warmsprings  Cr. 

2 

4.5 

92689 

03 

15 

89 

Warmsprings  Cr. 

2 

3.5 

92789 

03 

15 

89 

Warmsprings  Cr. 

2 

7.5 

a  l=Male,  2=Female 


Fate  of  transmitter-collared  neonatal  calves 


Twenty  newborn  calves  were  captured  and  transmitter-collared  in  1984,  8  in  1985,  20  in 
1986,  9  in  1987,  and  14  in  1988. 

Eleven  of  the  71  transmitter-collared  neonate  elk  died  within  2  weeks  of  their  capture,  2 
each  in  1984,  1985,  1986,  and  1988,  and  3  in  1987.  Necropsies  indicated  that  9  died  due  to 
starvation,  while  2  died  of  apparent  predation,  1  in  1985  and  1  in  1987.  Predator  losses  included  1 
definite  and  1  probable  black  bear  kill. 

Eight  of  the  9  starvation  victims  were  apparently  abandoned  by  their  mothers  following 
handling.  The  remaining  animal,  marked  in  1987,  was  found  moribund  within  30  hours  of  its 
capture,  with  the  mother  still  in  attendance.  No  injuries  were  noted  upon  necropsy,  and  bacterial 
growth  did  not  occur  in  cultures  of  lung  and  spleen.  Based  on  these  data  and  values  for  blood 
parameters,  this  calf  was  not  receiving  adequate  nutrition  at  the  time  of  its  capture. 

An  experimental  solar  powered  ear  tag  mounted  transmitter  put  on  1  calf  in  1987 
malfunctioned,  and  this  calfs  fate  is  unknown. 

Status  of  the  remaining  transmitter-collared  neonates  is  briefly  outlined  below  by  cohort. 

1984  -  Nine  1984  neonates  had  transmitters  which  quit  between  late  September  1984  and 
mid-March  1985.  All  were  alive  when  their  transmitters  quit.  Two  of  these  animals  were 
subsequently  shot  by  hunters  in  fall  1985.  A  third,  recaptured  and  neckbanded  in  late  February 
1985,  was  shot  by  an  archer  in  Idaho  in  September  1986.  A  fourth  animal  in  this  group  was 
recaptured  and  fitted  with  a  transmitter  collar  in  March,  1988. 

The  remaining  9  animals  in  this  group  shed  their  transmitters  between  late  June  1984  and 
early  June  1985.  All  were  alive  when  their  transmitters  were  shed,  and  all  transmitters  were 
recovered.  Three  of  these  animals  were  subsequently  shot  by  hunters  in  fall  1986.  This  leaves  1 1 
transmittered  animals  (7  males  and  4  females)  in  this  cohort  whose  current  status  is  unknown. 

1985  -  Six  1985  neonates  were  alive  when  they  shed  their  transmitters  (N=2)  in  late  June 
1985,  or  their  transmitters  quit  (N=4)  between  mid-January  1986  and  mid-January  1987.  Three  of 
these  animals  were  shot  in  fall  1987;  the  current  status  of  the  remaining  3  is  unknown. 

1986  -  Three  1986  neonates  with  working  transmitters  were  shot  by  hunters,  1  in  1986  and 
2  in  1987.  One  of  the  latter  was  an  illegally  killed  spike  bull. 

Four  calves  in  this  group  shed  their  transmitters,  1  at  6  weeks  and  3  between  13  and  15 
months  after  capture.  All  animals  were  alive  at  the  time  they  shed  their  collars  and  all  transmitters 
were  recovered. 
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Radios  on  10  calves  ceased  transmitting;  1  at  5  weeks,  3  at  3-6  weeks,  1  at  9-10  months,  3 
at  15-17  months,  and  2  at  24-26  months.  All  were  alive  when  their  radios  quit;  1  was  subsequently 
shot  by  a  hunter  in  fall  1987. 

The  transmitter  on  1  calf  in  this  group  was  still  operating  at  the  end  of  the  report  period, 
leaving  13  animals  in  this  cohort  whose  current  status  is  unknown. 

1987  -  One  1987  neonate  whose  radio  was  still  transmitting  was  shot  by  a  hunter  in  fall 

1987. 


Transmitters  on  2  calves  in  this  group  ceased  operating  4  1/2  and  10  months  after  being  put 
on.  Both  animals  were  alive  when  their  radios  failed,  but  their  current  status  is  unknown. 

One  of  the  remaining  2  calves  in  this  cohort  is  still  wearing  a  functioning  calf  transmitter. 
The  other  was  recaptured  in  March  1988  and  its  working  calf  transmitter  was  replaced  with  an 
adult  radio  collar.  This  latter  animal  was  shot  during  the  1988  hunting  season. 

1988  -  Twelve  calves  had  functioning  transmitters  and  were  alive  at  the  start  of  the  1988 
hunting  season.  Two  of  these  were  killed  by  hunters  in  1988  and  5  were  known  to  have  survived 
the  hunting  season.  The  remaining  5  calves  were  not  located  on  a  flight  immediately  following  the 
hunting  season  and  their  status  is  unknown. 

Summary  -  Seventeen  of  60  (28%)  radio  collared  newborn  calves  which  survived  to  at  least 
3  weeks  of  age  are  known  to  have  been  killed  by  hunters.  Two  of  these  were  taken  in  Idaho, 
including  1  archery  kill;  the  15  taken  in  Montana  included  1  illegally  killed  spike  bull. 


Pregnancy  and  Disease 

Blood  samples  were  obtained  from  all  animals  caught  in  1988  and  1989.  Results  of  blood 
tests  from  all  animals  handled  since  1984  are  being  analyzed  in  an  attempt  to  establish  normal 
hematological  values.  If  normal  values  can  be  established,  we  will  attempt  to  determine  if  abnormal 
values  can  associated  with  high  mortality  or  low  productivity  when  they  occur. 

Pregnancy  rates  of  various  age  classes  of  females  tested  between  1984  and  1989  are  shown 
in  Figure  2.  To  date,  there  does  not  appear  to  be  a  low  pregnancy  rate  in  the  herds  wintering  on 
either  the  Madison-Wall  Cr.  or  Blacktail  Game  Ranges. 

Four  different  methods  of  determining  pregnancy  have  been  used  during  this  study, 
including  2  utilizing  different  blood  parameters.  These  include  determination  of  serum 
progesterone  levels,  and  protein  B  levels  (Sasser  et  al.  1986),  plus  use  of  an  ultra  sound  pregnancy 
tester,  and  during  1989,  rectal  palpation.  Serum  progesterone  levels  were  not  used  after  1986. 

Protein  B  level  in  blood  appears  to  be  the  most  accurate  of  the  3  methods  of  determining 
pregnancy  employed  prior  to  1989.  This  method  was  employed  on  298  animals  between  1984  and 
1988.  Included  were  106  calves  (63  females  and  43  males),  21  yearling  males,  and  171  cows  (38 
yearlings  and  133  adults).  Overall,  2  apparent  errors  and  4  questionable  (indeterminate)  results 
were  obtained  using  this  method.  The  questionable  results  involved  1  female  calf,  1  yearling  male, 
and  2  yearling  females;  all  were  open  (nonpregnant)  based  on  1  or  both  of  the  other  methods  used. 
Apparent  errors  included  a  yearling  cow  called  open  but  which  both  other  methods  determined  to 
be  pregnant,  and  an  adult  cow  called  pregnant  but  which  was  open  according  to  both  other 
methods. 
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Figure  2.  Pregnancy  rate  of  yearling  and  older  cow  elk  captured  on  winter  ranges  in  the  Gravelly- 
Snowcrest  area,  1984-1989.  Numbers  above  bars  indicate  sample  size. 


The  ultra  sound  pregnancy  tester  has  been  used  on  33  calves  (30  females  and  3  males)  and 
186  cows  (40  yearlings  and  146  adults)  thus  far.  The  219  animals  checked  for  pregnancy  by  this 
method  included  8  apparent  errors  and  2  with  questionable  results.  The  latter  were  obtained  from  a 
yearling  cow  which  both  other  methods  called  open,  and  an  adult  cow  called  pregnant  by  both 
other  methods.  The  8  apparent  errors  included  5  yearling  and  3  adult  cows.  Two  yearlings  called 
pregnant  by  this  method  were  open  according  to  one  or  both  other  methods.The  pregnancy  tester 
called  the  remaining  6  animals  open,  while  1  or  both  of  the  other  methods  found  them  to  be 
pregnant.  At  least  one  of  the  latter  was  observed  to  have  a  calf  later  in  the  same  year,  confirming 
the  error  of  this  method  and  verifying  the  accuracy  of  the  other  2.  This  method  should  continue  to 
be  used  as  a  potential  check  on  protein  B,  or  as  a  backup  in  case  a  blood  sample  is  not  obtained  or 
is  lost. 


Pregnancy  determinations  made  in  1988  included  10  yearling  and  53  adult  cows,  3  of 
which  were  only  aged  as  older  than  yearling.  All  were  checked  for  Protein  B,  and  the  ultra  sound 
pregnancy  tester  was  used  on  all  but  1  yearling.  Five  of  the  10  yearlings  and  51  of  53  adults  were 
determined  to  be  pregnant. 

Pregnancy  determinations  made  in  1989  included  4  yearling  and  37  adult  females.  None  of 
the  yearlings  and  36  of  the  adults  were  determined  to  be  pregnant  by  both  Protein  B  and  rectal 
palpation.  These  results  verify  the  accuracy  of  the  Protein  B  blood  parameter  for  pregnancy 
determinations. 


1  1 


Blood  samples  from  most  elk  handled  to  date  have  been  tested  for  antibodies  against 
bluetongue  (N=423),  brucellosis  (N=422),  leptospirosis  (N=421),  and  anaplasmosis  (N=421).  All 
tests  for  bluetongue  have  been  negative. 

Three  adult  cows  tested  positive  for  brucellosis  in  1988,  the  first  elk  found  positive  for  this 
disease  during  this  study.  Brucellosis  is  a  highly  contagious  infection  of  many  animals,  including 
man,  and  is  caused  by  one  of  several  strains  or  species  of  bacteria  of  the  genus  Brucella. 
Brucellosis  has  been  reported  from  throughout  the  world  and  is  established  in  a  great  variety  of 
wild  animal  species,  many  of  which  could  serve  as  reservoirs,  and  in  ectoparasites  capable  of 
being  vectors  (Witter  1981). 

Brucellosis  is  well  established  in  bison  ( Bison  bison  )  in  Yellowstone  National  Park,  where 
it  was  first  detected  in  1917,  and  is  widespread  in  elk  in  both  Yellowstone  and  the  Jackson  Hole, 
Wyoming  areas  (Thome  et  al.  1978).  Because  some  elk  which  winter  on  the  Madison-Wall  Cr. 
Game  Range  summer  in  or  adjacent  to  Yellowstone  National  Park  it  is  not  surprising  that  a  few 
tested  positive  for  brucellosis. 

Because  of  the  economic  significance  of  brucellosis  to  Montana's  livestock  industry  it  was 
decided  that  the  3  animals  seropositive  for  brucellosis  should  be  collected  to  remove  them  from  the 
population  and  for  laboratory  confirmation  of  initial  test  results.  All  3  were  collected  on  29  March 
1988  and  tissue  samples  were  prepared  and  submitted  to  the  National  Veterinary  Services 
Laboratory  in  Ames,  Iowa,  which  confirmed  that  all  3  were  infected  with  Brucella  abortus  biovar 
1.  Further  testing  should  reveal  the  significance  of  brucellosis  to  this  elk  herd.  None  of  the  elk 
from  Robb-Ledford,  Warmsprings  Cr.,  or  Basin-Sage  Crs.  captured  in  1989  tested  positive  for 
brucellosis. 

Positive  leptospirosis  reactions  have  occurred  in  10  percent  (42  of  421)  of  the  elk  tested. 
Little  is  known  about  the  immunologic  features  of  this  disease  in  wild  animals  (Shotts  1981). 
Additional  testing  must  be  done  to  understand  the  significance  of  these  results;  they  may  simply 
indicate  that  the  elk  have  have  exposed  to  the  disease  and  have  developed  antigens  against  it  (Dr. 
Bill  Quinn,  personal  communication). 

All  elk  tested  in  1988  and  1989  were  negative  for  anaplasmosis.  Six  positive  and  3  suspect 
reactions  to  this  disease  were  recorded  in  prior  years.  The  complement-fixation  test  used  to 
diagnose  anaplasmosis  in  cattle  results  in  a  high  incidence  of  false  positive  tests  when  applied 
to  wildlife  species  (Howe  et  al.  1964,  Howe  and  Hepworth  1965,  Vaughn  et  al.  1973, 
Jacobson  et  al.  1977).  Howe  et  al.  (1964)  and  Vaughn  et  al.  (1973)  reported  that  55%  and  60%, 
respectively,  of  the  elk  they  sampled  gave  false  positive  or  suspect  reactions.  However,  Howe 
et  al.  (1964)  were  unable  to  experimentally  transmit  anaplasmosis  from  these  elk  to  calves 
or  sheep.  These  studies  suggest  that  our  positive  and  suspect  reactors  were  the  result  of 
limitations  of  the  diagnostic  tests  rather  than  representing  infected  animals. 


Elk  Distribution 

The  distribution  of  184  female  elk,  8-months-old  or  older,  marked  on  or  near  the  Madison- 
Wall  Cr.  Game  Range  in  spring  1984,  1985,  and  1988  is  presented  in  Figure  3.  This  distribution 
includes  2,332  relocations  made  from  March  29,  1984  through  June  30,  1989.  Two  females  that 
made  long-range  dispersals  were  not  included.  A  similar  distribution  map  for  393  relocations  of  59 
male  elk,  8-months-old  or  older,  marked  on  or  near  the  Madison  -  Wall  Cr.  Game  Range  during 
the  same  years  is  presented  in  Figure  4.  One  male  long-range  disperser  was  not  included. 

Total  herd  range  for  the  184  Wall  Cr.  females  was  2,951  square  miles.  The  majority  of 
those  females  lived  within  HD  323  (Fig.  3)  throughout  the  year,  but  significant  numbers  also  spent 
the  summer  and  autumn  in  HD  330,  the  northeastern  portion  of  HD  324,  northern  HD  327,  HD 


361,  and  the  Henry's  Lake  area  of  Idaho.  Similarly,  male  elk  marked  on  the  Wall  Cr.  Game  Range 
(Fig.  4)  generally  moved  within  HD  323,  but  many  also  used  HD  324  and  the  northern  portion  of 
HD  327  during  summer  and  autumn.  Total  herd  range  was  2,318  square  miles  for  Wall  Cr.  males 
(Fig.  4).  Herd  range  size  for  males  may  increase  substantially  relative  to  females  once  equivalent 
numbers  of  males  have  been  marked. 
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Figure  3.  Yearlong  distribution  of  184  adult  female  elk  marked  on  the  Madison-Wall  Cr.  Game 
Range  based  on  2,332  relocations  made  from  March,  1984  through  June,  1989. 


'/^\i Rock 

Lowers 
Red  Rock 


yElk 

Laker 


Lima 


Twin 
Bridges 


iSheridan 


Virginia 

Alder 

330" 


Dillon 


Clark 
Canyon ' 
Res. 


i  Ennis 


'  (j326)  ' - _ 

/ 

Lo  •  l^SL:  J 

w 

^  ^ 

*  5  *  i 

f  Sjf 

K *  • 

•  4/ 

Earthquake 
* Lake 


SCALE 


1  (INCHES) 


15  (MILES) 


Hunting  District 
Number 

Home  Range 
Polygon 

Elk  Relocations 


Figure  4.  Yearlong  distribution  of  59  adult  male  elk  marked  on  the  Madison-Wall  Cr.  Game  Range 
based  on  393  relocations  made  from  March,  1984  through  June,  1989. 
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Distribution  maps  for  64  8-months-old  and  older  females  (Fig.  5)  and  14  8-months-old 
and  older  males  (Fig.  6)  marked  on  the  Blacktail  Game  Range  in  spring  1986  and  1987  include 
1,304  relocations  for  females  and  180  relocations  for  males  made  from  March  4,  1986  through 
June  30,  1989.  Total  herd  range  for  Blacktail  females  (Fig.  5)  was  1,958  square  miles.  The 
majority  were  located  in  HD  324,  but  many  were  also  in  HD  327.  Those  spending  summer  and 
autumn  in  HD  327  primarily  used  the  upper  West  Fork  of  the  Madison  area  and  the  east  Centennial 
Mountains.  Those  using  the  east  Centennial  Mountains  also  ranged  into  Idaho.  Total  herd  range  of 
Blacktail  males  (Fig.  6)  was  1,917  square  miles.  The  relative  few  relocations  of  males  made 
compared  to  females  indicated  that  total  herd  range  size  for  males  will  be  larger  than  for  females 
once  comparable  numbers  of  animals  are  marked. 


Elk  Census  and  Classifications 


Census  flights  resulted  in  total  counts  of  2,908,  3,037,  4,521,  4,439,  and  4,804  for  the 
winters  of  1984-85  through  1988-89,  respectively.  General  locations  where  elk  were  observed  and 
counted  are  presented  in  Table  3.  The  higher  total  counts  the  last  3  winters,  compared  to  previous 
ones,  are  the  result  of  better  observing  conditions  and  coverage  of  additional  areas,  rather  than  a 
major  population  increase. 


Table  3.  General  locations  of  elk  observations  and  counts  for  the  winters  of  1984-85,  1985-86, 
1986-87.  1987-88  and  1988-89. 


1984-85 

1985-86 

1986-87 

1987-88 

1988-89 

Axolotl  Lake  Area 

33 

97 

80 

14 

0 

Cherry-Morgan  Creeks  Area 

414 

150 

623 

233 

260 

Madison-Wall  Creek  Game  Range 

664 

805 

1,233 

1,182 

1,401 

Missouri  Flats 

_ a 

35 

134 

132 

91 

Total  for  east  side  of  Gravellys 

1,111 

1,087 

2,070 

1,661 

1,752 

North  Centennial  Valley 

Blacktail  Game  Range  & 

57 

19 

62 

57 

0 

Robb-Ledford  Creeks 

Greenhorn  Mtns.  & 

1,740 

1,416 

1 ,403 

1,663 

1,820 

Lower  Ruby  River 

— 

323 

432 

463 

317 

Little  Sage  -  Basin  Creeks  Area 

— 

199 

365 

322 

490 

Blacktail  Ridge 

— 

— 

189 

273 

425 

Total  for  Blacktail-Centennial- 
Greenhom  Area 

1.797 

1.957 

2.451 

2.778 

3.052 

Grand  Total 

2,908 

3,044 

4,521 

4,439 

4,804 

a  No  flights  over  this  area  were  made. 


Elk  were  classified  whenever  possible  to  determine  the  percentage  of  calves  present,  and  to 
note  changes  in  the  proportion  of  calves  which  would  indicate  the  timing  or  extent  of  calf  mortality. 
All  classifications  were  made  in  hunting  districts  323,  324,  327,  and/or  330. 

Summer  classifications  made  by  helicopter  included  1,123  and  977  animals  during  July  in 
1987  and  1988,  respectively. 
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Figure  5.  Yearlong  distribution  of  64  adult  female  elk  marked  on  the  Blacktail  Cr.  Game  Range 
based  on  1,304  relocations  made  from  March,  1986  through  June,  1989. 
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Figure  6.  Yearlong  distribution  of  14  adult  male  elk  marked  on  the  Blacktail  Cr.  Game  Range 
based  on  180  relocations  made  from  March,  1986  through  June,  1989. 
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Because  of  their  short  antlers,  some  yearling  bulls  could  not  be  reliably  distinguished  from 
cows  during  early  summer  except  under  the  most  favorable  conditions.  Therefore,  the  ratio  of 
calves:  100  cows  +  spikes  was  used  for  those  observations.  This  ratio  was  43.1  in  1987  and  46.3 
in  1988,  similar  to  ratios  observed  during  1984-  1986  (Table  4). 


Table  4.  Comparison  of  classification  data  between  the  summers  of  1984  -  1988  for  the  Gravelly- 
Snowcrest  Mountains.  (BABS  =  Branch-Antlered  Bulls) 


From  the  Air  (July) _  _ From  the  Ground 


Calves/100 

Percent 

Percent 

Calves/100 

Percent 

Percent 

Cows  +Spikes 

Calves 

BABS 

Cows  +  Spikes 

Calves 

BABS 

1988(H)a 

46.3 

31 

1 

— 

— 

- 

1987(H) 

43.1 

30 

1 

— 

— 

- 

1986(FW) 

35.6 

26 

2 

— 

— 

- 

1986(H) 

49.6 

33 

2 

49.0 

31 

5 

1985(FW) 

49.7 

32 

3 

41.5 

27 

7 

1984(H) 

44.3 

30 

2 

43.5 

30 

2 

a 

FW  =  fixed  wing,  H  =  helicopter 


Winter  1987-88  classifications  conducted  from  the  ground  on  the  Madison-Wall  Creek  and 
Blacktail  Game  Ranges  are  shown  in  Table  5  along  with  bull  ratios  from  the  census  flight.  Similar 
classifications  for  winter  1988-89  are  presented  in  Table  6.  The  percentages  of  both  antlered  and 
branch-antlered  bulls  were  lower  on  the  Blacktail  Game  Range  versus  the  Madison-Wall  Creek 
Game  Range  in  1987-88  and  just  the  reverse  was  true  in  1988-89. 

Based  on  elk  classifications  made  during  this  report  period,  good  calf  production  and 
survival  is  indicated  for  elk  wintering  on  both  the  Blacktail  and  Madison-Wall  Creek  Game 
Ranges. 


Mortality  of  marked  animals 

Thirty-one  of  74  elk  (42%)  marked  in  late  March  1984  are  known  to  be  dead.  These 
included  a  female  calf  found  dead  in  a  fence  approximately  1  month  after  marking,  27  taken  by 
hunters  (8,  8,  3,  3,  and  5  in  1984  through  1988,  respectively),  and  3  adult  females  that  died  of 
natural  causes.  Hunting  season  mortalities  included  1  cow  which  was  apparently  a  crippling  loss  in 
1985,  and  a  branch-antlered  2  year  old  bull  and  another  cow  taken  by  archers  in  1985  and  1988, 
respectively. 

Twenty-eight  of  65  elk  (43%)  marked  in  February  1985  are  known  to  be  dead.  These 
include  a  yearling  bull  which  died  of  natural  causes  in  summer  1985,  and  27  taken  by  hunters  (3  in 
1985,  9  in  1986,  12  in  1987,  and  3  in  1988.  One  ,  2,  and  1  hunting  season  mortalities  were 
apparent  crippling  losses  in  1985,  1986,  and  1987,  respectively.  In  addition,  2  female  calves  shed 
their  collars,  the  collar  from  a  third  animal  was  found  on  the  ground  during  the  1987  hunting 
season,  and  a  cow  which  dispersed  well  into  Idaho  in  1985  either  died  or  shed  its  collar  there. 


Table  5.  Classification  results  from  ground  observations  of  elk  on  the  Madison-Wall  Creek  and 
Rlnektail  Creek  Game  Ranees,  nlus  bull  ratios  obtained  durina  a  census  fliaht.  winter  1987-88. a 

Date 

Total 

Cows 

Calves 

Spikes  BABS 

Calf/Cow 

Ratio 

Percent 

ABb 

Percent 

BABC 

Madison  -  Wall  Creek  Game  Range 

1/21 

1,033 

560 

332 

103  38 

59/100 

14 

3.7 

Blacktail  Game  Range 

1/27 

1,712 

1,100 

4701 

136  6 

43/100 

8  . 

.4 

1/28 

663 

401 

214 

45  3 

53/100 

7 

.4 

Gravelly-Snowcrest  Complex0 

1/20 

2,429 

2,211 

185  33 

— 

9 

1.4 

aonly  the  best  all  around  classification  with  a  good  sample  size  for  each  area  is  presented 
bpercent  of  sample  composed  of  antlered  bulls 
Cpercent  of  sample  composed  of  branch-antlered  bulls 
dthis  was  a  conservative  count  of  calves 

cthis  was  a  partial  classification  from  a  super  cub  flight  which  counted  a  total  of  4,540  elk,  calves 
were  not  counted  separate  from  cows 


Table  6.  Classification  results  from  ground  observations  of  elk  on  the  Madison-Wall  Creek  and 
Blacktail  Creek  Game  Ranges,  plus  bull  ratios  obtained  during  a  census  flight,  winter  1988-89. a _ 


Date 

Total 

Cows 

Calves 

Calf/Cow 

Spikes  BABS  Ratio 

Percent 

ABb 

Percent 

BABC 

2/14, 

15,16 

1 ,064 

689 

Madison  -  Wall  Creek  Game  Range 

307  64  4  45/100 

6 

0.4 

3/2,3 

1 ,749 

1,096 

502 

Blacktail  Game  Range 

105  23  46/100 

7 

1.1 

1/30 

4,804 

4,623 

Gravelly-Snowcrest  Complex  Flights 

168  13 

3.5 

0.3 

aonly  the  best  all  around  classification  with  a  good  sample  size  for  each  area  is  presented 
bpercent  of  sample  composed  of  antlered  bulls 
Cpercent  of  sample  composed  of  branch-antlered  bulls 


Twenty  hunter  kills  (10  in  1986,  6  in  1987,  and  4  in  1988)  were  recorded  from  the  49 
animals  (41%)  marked  in  March  1986.  No  other  mortalities  are  known  for  this  group.  A  hunter 
found  a  collar  from  an  adult  cow  on  the  ground  in  mid-November,  1987,  and  a  second  cow  shed 
its  collar  in  September  1988. 

Four  1987  and  3  1988  hunter  kills  (24%)  were  reported  from  the  29  animals  marked  in 
March  1987. 


Fifteen  of  101  elk  marked  in  March  1988  are  known  dead.  Included  are  3  collected  for 
brucellosis  testing  and  12  taken  by  hunters  in  fall  1988.  An  unverified  report  of  an  illegally  killed 
marked  spike  bull  was  also  received  the  last  weekend  of  the  1988  hunting  season.  In  addition,  2 
collars  were  apparently  shed  and  a  hunter  found  a  third,  all  in  fall  1988. 

Among  the  92  animals  marked  in  winter  which  were  killed  by  hunters,  10  were  taken  in 
Idaho,  including  1  cripple  loss  and  2  taken  during  muzzleloader  hunts.  The  82  hunter  kills  in 
Montana  included  4  rifle  crippling  losses,  along  with  3  archery  kills,  including  a  branch-antlered 
bull  lost  to  crippling  in  1988. 

Bull  calves  marked  at  approximately  9  months  of  age  in  the  winters  of  1984  through  1988 
numbered  8,  8,  4,  3,  and  23,  respectively.  Four  of  the  8  bull  calves  marked  in  1984  were  killed  by 
hunters  (1  in  1984,  3  in  1985).  The  current  status  of  the  other  4  is  unknown,  but  3  survived  to  at 
least  late  spring  or  early  summer  of  1985. 

Six  of  the  8  bull  calves  marked  in  1985  were  killed  by  hunters  (5  in  1986  and  1  in  1987), 
including  1  apparent  crippling  loss  which  died  following  the  1986  hunting  season.  Another  of 
these  animals  was  killed  by  a  predator  in  mid-summer  1985.  The  status  of  the  remaining  animal  is 
unknown;  it  was  last  observed  alive  in  late  March  1987. 

Three  of  4  male  calves  marked  in  1986  were  killed  by  hunters,  1  in  1986  and  2  in  1987. 
Current  status  of  the  fourth  is  unknown;  he  was  known  to  be  alive  in  late  February  1987. 

One  of  3  bull  calves  marked  in  winter  1987  died  in  the  1988  hunting  season  as  an  archery 
crippling  loss.  Another  is  known  to  have  survived  the  1988  hunting  season  while  the  third  was  last 
located  in  May  1988  and  its  current  status  is  unknown. 

Collars  from  3  of  23  bull  calves  marked  in  March  1988  were  returned  by  hunters.  Two 
were  hunter  kills  and  the  other  was  found  on  the  ground. 

Yearling  bulls  marked  in  winters  of  1984  through  1988  totalled  6,  5,  5,  2,  and  8, 
respectively.  Five  of  the  6  yearling  bulls  marked  in  1984  were  killed  by  hunters,  4  in  1984  and  1  in 
1985.  The  sixth  animal  in  this  group  has  never  been  reobserved. 

Four  of  the  5  bulls  marked  as  yearlings  in  1985  were  killed  by  hunters,  1  in  1985,  2 
(including  1  crippling  loss)  in  1986,  and  1  in  1987.  The  fifth  animal  was  relocated  only  once,  2 
weeks  after  being  marked. 

All  yearling  bulls  marked  in  1986  (N=5)  and  1987  (N=2)  were  killed  by  hunters  in  the  fall 
of  the  year  they  were  marked. 

Four  of  the  8  yearling  bulls  marked  in  1988  were  killed  by  hunters  that  fall.  Among  the 
others,  1  shed  its  collar  in  late  August-early  September,  1  is  known  to  have  survived  the  hunting 
season,  1  was  alive  just  before  the  hunting  season  but  was  not  located  on  a  flight  immediately  after 
the  season,  and  the  other  has  not  been  seen  since  marking. 

Only  1  bull  older  than  a  yearling  has  been  marked  during  the  course  of  the  study.  He  was  2 
1/2  years  old  when  marked  in  winter  1984,  and  was  4  1/2  when  shot  during  the  1985  hunting 
season. 


Most  males  marked  in  winter  have  been  killed  by  hunters  in  the  first  fall  after  attaining  legal 
status  (as  yearlings  or  2  1/2  years  old),  although  a  few  survived  to  older  ages. 
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Check  Station  Results 


Hunter  check  stations  were  operated  at  3  locations  during  the  1986,  1987,  and 
1988  hunting  seasons.  The  check  stations  operated  on  the  east  side  of  the  Gravellys  during  the 
hunting  seasons  in  1984  and  1985  were  consolidated  into  one  check  station  operated  on  highway 
287  at  the  eastern  edge  of  Ennis.  The  check  station  on  the  Ruby  Road  was  again  operated  and  an 
additional  check  station  was  operated  about  10  miles  from  Dillon  on  the  East  Fork  of  the  Blacktail 
Road.  Check  stations  were  operated  the  first  2  days  of  the  season  (Sunday  and  Monday)  and 
each  weekend  thereafter  from  mid  morning  until  approximately  1  hour  after  dark,  depending  on 
the  amount  of  traffic.  These  check  stations  intercept  hunters  from  Hunting  Districts  323,  324, 
325,  326,  327,  and  330  or  a  combination  of  these  districts.  A  few  hunters  from  these  hunting  units 
were  also  checked  by  the  Gallatin  Check  Station  operated  in  the  Gallatin  Canyon.  Some  data 
obtained  from  these  check  stations  are  included  in  Table  7. 


Table  7.  Season-long  results  from  hunter  check  stations  operated  in  the  Gravelly-Snowcrest 
Mountains  during  1984-1988. _ 

_ ELK _  MULE  DEER  WHITE-TAILED  DEER 


Check a  No.  Males 


Year 

Station 

Hunters 

Y  ring. 

2+ 

Females 

Calves 

Males 

Females 

Fawns 

Males  Females  Fawns 

1984 

All 

3425 

16 

40 

97 

25 

154 

106 

51 

26 

6 

3 

Ruby 

1698 

11 

23 

57 

11 

127 

100 

43 

20 

6 

3 

1985 

All 

3124 

12 

72 

110 

31 

214 

121 

29 

23 

5 

3 

Ruby 

1623 

10 

46 

82 

27 

161 

105 

27 

19 

5 

3 

1986 

All 

6231 

32 

91 

99 

30 

309 

155 

46 

63 

19 

22 

Ruby 

2172 

11 

42 

47 

14 

146 

93 

30 

33 

9 

18 

1987 

All 

5075 

31 

93 

135 

33 

376 

135 

32 

49 

14 

15 

Ruby 

2135 

14 

36 

69 

18 

175 

83 

18 

26 

4 

7 

1988 

All 

4944 

36 

95 

178 

40 

450 

112 

28 

46 

19 

18 

Ruby 

2096 

14 

39 

62 

19 

204 

62 

15 

17 

6 

9 

a  The  Upper  Ruby  Check  Station  was  the  only  one  operated  each  year  1984-1988.  In  1984  and 
1985,  2-3  other  stations  were  manned  on  the  east  side  of  the  Gravellys.  In  1986,  those  were 
combined  into  one  station  at  Ennis  and  a  new  station  was  opened  on  the  Blacktail  Road  south 
of  Dillon. 

Total  bull  harvest  checked  has  remained  similar  during  the  years  that  the  Ennis,  Ruby,  and 
Blacktail  Check  Stations  have  operated  (1986  -  1988),  but  antlerless  harvest  checked  has  increased 
f  fable  7).  Total  number  of  hunters  checked  has  declined  somewhat. 

An  average  of  40%  of  the  hunters  were  checked  during  the  first  two  weekends  of  the 
general  hunting  season  during  1984  -  1988  (37  -  47%).  Correspondingly,  an  average  of  43%  of 
the  season  -  long  elk  harvest  occurred  during  the  first  two  weekends  (33  -  56%).  Since  1985,  the 
trend  has  been  toward  a  lower  percentage  of  the  total  kill,  yearling  bull  kill,  and  2  1/2  -  year  -  old 
and  older  bull  kill  to  occur  during  the  first  two  weekends  (Fig.  7). 
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Years 


Figure  7.  Percent  of  the  total  kill  checked  during  the  hunting  season  that  was  checked  during  the 
first  two  weekends. 


Harvest  survey  results  indicated  that  establishment  of  the  branch  -  antlered  bull  regulation 
in  HD  324  in  1981  resulted  in  over  a  50%  reduction  of  bulls  harvested  compared  to  the  average 
bull  harvest  during  1977  -  1980  (Fig.  8).  Although  bull  harvest  during  the  second  year  of  this 
regulation  in  HD  324  was  similar  to  earlier  harvests,  it  was  less  again  during  1983,  1985,  and 
1988.  Total  elk  populations  increased  during  this  period.  After  the  branch  -  antlered  bull  regulation 
was  applied  to  Hunting  Districts  323,  326,  and  330  in  1983,  the  combined  annual  bull  harvest  for 
these  hunting  districts  remained  about  30%  less  than  during  the  years  of  any  bull  regulations  (Fig. 
8).  In  Hunting  Districts  325  and  327,  where  the  branch  -  antlered  bull  regulation  was  not  applied 
until  1987,  the  combined  bull  harvest  tended  to  increase  from  1977  -  1988  (Fig.  9),  including 
during  the  first  two  years  of  branch  -  antlered  bull  regulations. 

The  statewide  harvest  survey  indicated  that  antlerless  harvests  in  Gravelly-Snowcrest 
Hunting  Districts  was  comprised  of  6  -  9  cows  for  each  calf  (mean  =  7.4  cows:calf)  during  1984  - 
1988.  Our  check  station  data  have  indicated  3.3  -  4.5  cows  harvested  for  each  calf  (mean  =  3.9 
cowsrcalf).  Thus,  statewide  harvest  surveys  may  underestimate  calf  harvest  by  about  half  and 
overestimate  harvest  of  cows  and  yearling  bulls. 

Age-class  distribution  of  yearling  and  older  bull  elk  harvested  in  the  Gravelly-Snowcrest 
area  during  1984-1988  (Fig.  10)  indicate  that  few  bulls  live  beyond  2-1/2-years  of  age,  even  after 
up  to  7  years  of  a  branch-antlered  bull  regulation.  As  would  be  expected,  with  an  increasing 
number  of  hunting  districts  changing  to  branch-antlered  bull  regulations  in  1983  and  1987,  the 
number  and  percentage  of  2-1/2-year-old  bulls  harvested  has  increased  compared  to  yearling  bulls. 
However,  very  few  bulls  survived  to  3  and  4  years  old  and  even  fewer  beyond  that  age  (Fig.  10). 
The  first  age  classes  to  have  legal  antlers  are  harvested  very  heavily,  resulting  in  few  bulls  living 
beyond  that  age. 
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Figure  8.  The  total  bull  harvest  from  harvest  survey  results  for  hunting  districts  324  and  323,  326, 
and  330  combined  for  1977-1986.  Branch-antlered  bull  regulations  were  in  effect  in  324  during  the 
1981  hunting  season  and  for  323,  326,  and  330  in  1983. 
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Figure  9.  The  total  bull  harvest  from  harvest  survey  results  for  hunting  districts  325  and  327 
combined  for  1977-1988.  Branch-antlered  bull  regulations  were  implemented  in  these  hunting 
districts  during  1987. 
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Figure  10.  Age  class  distribution  of  adult  antlered  elk  checked  in  the  Gravelly-Snowcrest  area 
during  the  general  hunting  season  in  1984  -  1988.  Numbers  above  bars  indicate  sample  size. 


Age  -  class  distribution  for  adult  antlerless  elk  harvested  in  the  Gravelly-Snowcrest  area 
during  1984  -  1988  is  presented  in  Figure  11.  These  data  are  not  necessarily  consistent  with  low 
calf  crops  during  1980  and  1981.  They  are  also  not  consistent  w  ith  each  other,  betw  een  years.  For 
instance,  low  numbers  of  3-  1/2-year-old  females  during  1984  do  not  cam’  over  to  low’  numbers  of 
4-1 /2-year-olds  during  1985.  Also,  data  indicate  increasing  percentages  of  3-1/2-year-olds  and 
decreasing  percentages  of  4-1/2-year-olds  the  next  year  for  all  years.  Before  conclusions  are  drawn 
from  female  aee-structural  data,  w'e  must  determine  if  these  anomalies  are  the  result  of  small 
sample  size,  misaging,  and/or  hunter  selectivity  bias.  Also,  these  data  must  be  convened  to 
numbers  of  elk  in  each  category  to  account  for  increasing  population  size. 


RECOMMENDATIONS 

The  next  repon  should  attempt  more  detailed  analysis  of  the  available  data.  That  will  enable 
information  from  the  first  six  study  years  to  be  placed  in  perspective,  address  effects  of  the  branch- 
antlered  bull  regulation,  and  allow'  determination  of  future  study  direction. 
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Figure  1 1.  Age  class  distribution  of  adult  antlerless  elk  checked  at  check  stations  in  the  Gravelly- 
Snowcrest  area  in  1984  and  antlerless  elk  checked  combined  with  jaw  tag  returns  in  1985  -  1988. 
Numbers  above  bars  indicate  sample  size. 
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